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AEROLOGICAL OBSERVATIONS 
[Aerological Dirisino, D. hI. LITTLE in Charge] 

By LOYD A. STEVENS 

APRIL 1938 

Mean free-air dnta, based on airplane weather and radio- 
meteorograph observations during the month of April 
1935, are given in table 1, which includes the bnqic ele- 
ments of barometric pressure, temperature and r e h  tive 
humidity nt various stnndard geometric heights. 
"Means", which have been computed by tlie cuqtoniary 
niethod of differences, are not given where there are lesq 
than 15 observations a t  the surface or less than 5 a t  R 
standard height, except those st:indnrrl heights within 
the lnyer of the monthly vertical range of the tropopause, 
for which 15 obserwtions are also required. (For further 
details, see Aerological Observntions in the Januery 19.75 

Chart I shows that  the mean surfuce temperatures during 
April were slightly above norninl over the greater portion 
of the country ; subnormal temperatures being confined, 
in general, to tlie States of Oldahonin, Texas, Louisinna, 
and southern Riibsissippi. The hi&e4. mean free-nir 
temperatures for the month occurred over Kelly Field, 
Tes., a t  0.5 nnd 1 kilometer and a t  2.5 and 3 kilometers. 
A t  1.5 ancl 2 kilometers, the highest temperatures occurred 
over El Paso, Tes., and at, 4 and 5 kilometers over Pema- 
cola, Fla. The lowest mean free-air temperatures for the 
month occurred over Sault Ste. Marie, hlich., a t  nll levels. 
In general, the mean free-nir temperatures for dpril  were 
higher thrtn for March; the greatest increase occurring 
over Spokane, Wash., a t  5 kilometers where the value for 
April (-17.2' C)  was 10.7' C higher than that for March 
(-27.9' C). At  Kelly Field, Tes., at all levels and a t  
Bnrksdale Field, La., hfaswell Field, Ala., and Pens:tco!a, 
Fla., below 3 kilometers, however, tlie niean temperatures 
for April were lower than for Afnrch; the greatest decrease 
(-3.3' C) occurring over Kelly Field a t  1 kilometer. 

lsobaric charta ccmstructetl fxmi the mean Ixrrometric 
pressure< in table 1, were clicractcrizetl by a stntistical 
center of low presure over Fn ), N. Dnk.. in the lower 
levels : i d  01 er Sxult Ste. hlnrie, hlich., in the hizhcr 
lc\;cls. The highest iiienn prcssureq occurre(l over Pciiw- 
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cola, Fla., except that a t  4 niicl 5 kilometers equally high 
pressure prevailed over Kelly Field, Tes. There was a 
iunrked increase, at  all levels, in  tlie inem free-air pressure 
over the northern p u t  of tlie country for April :is com- 
1)nrerl with hlarcli, resulting in a decrease in the south to 
north pressure gradient across the country. 

Free-air resultant winds, based on pilot-b:ik)on ohser- 
vn:ions nintle near 5:OO a .  ni. (75th meridinn time), are 
shown in table 3. For tlie most p u t  tlie mean resiiltrint 
wind directions for tlie month were remnrk:ihly cloqe to 
tlie nornizil at, nearly all stutions and :it a11 level<. The 
nio,st outstanding variation from tlie noriii:il occurred over 
Key West, Fh., between 1.5 ancl 3 kilometers, wliere the 
result an t  directions a t  the siiccessive stnnrlnrd levels for 
the current iiiontli were 10Go, 73'. 1G5', :ind 60' :IS coin- 
p:t:'etl wit11 the normal directions o f  1$3', 223', 3.14' and 
?i.'", re\pwtively. Over Penxcola, tlie resultant direc- 
tiom for the current niontli :it 1, 1 . 5 ,  ancl 2 kilometers 
1% ere l?-Io, 156' and IW', respectively, as coinpared with 
the norm:il directions of 237', 359' tirid 2S4'. Over Rled- 
ford, Ore?., a t  4 kiloineters tlie current resultnnt direction 
was '300' its compared with the norniul for tha t  l ewl  of 
'75G'. Resu1t:int velccities werc nenr to or above nornuil 
over most stations in tlie lower levels and over the IJ:ike 
reZion at  :dl levels. Below normal resultant velocities 
orcurred, however, oTJer tlie northweqt, portion of tlie 
country np to 3 kilometers and along tlie Atlantic C'oast 
;It nll levels. The greatest, positive departure froin norniiil 
(+-I.<) iii. p. s.) occurred over Chic:igo, Ill., a t  3 kilometers 
:ind the greatest negative departure (-3.4 m. p. s.) 
o:-currecl over Key West, Pln., :it 4 l+on?eters. 

Table 3 slioms tlie masinium free-air wind velocities and 
their directions for various sections of tlie United States 
t1:iring April, tis cleterniinetl by pilot-balloon obserntions. 
The cstreine masimuni for the month mns 61.7 meters per 
sc~onrl  from tlie N N W  at S,SGO meters :iboye sea level 
o w r  A41hucluerclue, N. Rfes. 

T A B L E  1.-Alt.nn Jtcr-nir  barorrrctric prcssirrc ( P )  i i ib . ,  to irperafi trr  f T) i n  "e., nnd relative humid i f i ex  ( E .  H . ) ,  in p o c r i r t ,  ob tn ind  by 
nirplancs or rn t l ro i i i~ t eor .~ ,g in~~hs  d i o i n g  A p r i l  1923 

I Alti tude (meters) mean sea level 

See footnotes at end of table. 
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TABLE 1.-Mean free-air bnromefric pressure ( P )  i n  tnb., temperature (T )  i n  Or., and relafive humidities (R .  H. ) ,  i n  percent, obtained by 
airplanes or radionielcorographs during Apr i l  1938-Continued 

I Altitude (meters) mean sea level 

Altitude 
(meters) 
m. s. 1. 

Surface----- 

1,000 _______. 
1,500.- - - -. 
2,000 ______.. 
2,500.. ____.. 

4.IJO0 ._______ 
5,001) ..______ 

500 ..._______ 

3.nun ....___. 

Altit.ude 

LATE REPORT FOR MARCH 1938 

Pearl Harbor, T. H.3 (6m)-. 1 311.O1il 21.21 SI/ 96n/ 19.91 791 9061 1;. 1 1  s51 6541 14.81 841 8041 13.01 761 7571 11.51 611 ,131 8.41 521 6311 4.71 31( 5571 -0.61 27 

0hservat.ions taken shout 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawaii where they are taken at dawn. 
*Observat.ions by radiometeorograph. Statinns not so marked have observations by airplane. 
1 Army. 
9 Weat.her Bureau. 
a Nary. 
NOTE.-hTone of the means included in thi.: t:ilile are hased on less than 15 surface or 5 standard-level ohservat,inns. 

TABLE 2.-Frce-air rcsirltaiif winds (uicters pcr second) based on pilot-balloon, obscrzntions nrndc ncar -5 a. I H .  (E. S. T.) during A p r i l  1.93s 

[Wind from N=360°, E=90°. et.c.1 

*'ty- .4tlnnta, Billinrc. Rnston, Cheyenne. Chicngo, Cincin- Detmit, Fargo, Houston. 
(>a. 11 Mcut. j( hIass. 11 Wyo. 11 Ill. 1) 11 hlich. 11 N. Dak. 11 Ter. 

N. hlex. m) (31x4 m) (1,091; m! (15 (1,873 m) (152 m) C2U4 111) (233m) (21 In) 

E 5 .g 

(157 m) 
~ ~ 

.- 

! i B a  --- 
0 

255 1.4 263 

.__.__ ____. ?3i 

.. . - - - . . - - - 243 
273 4.0 232 
2i5 6.2 281 

266 8. fi 2 7  
2i6 9 .5  _ _ _ _ _  

..___. _ _ _ _ _  232 

28s 5.9 ?fig 

- - -___- 
P e d  Har- 

Newark, OaklRnd, Oklahnrna @maha, bor. Terri- Pensacola, St. Louis, Salt Lake San Piego, 'E!:? N. J. Calif. City, Okla. Nebr. tory of P13.1 &Io. City. Utah Calif. 
(14 m) , (Rm) (402m) ( 3 0 6 1 ~ )  Hawaii 1 (24 m) (170 m) (1.2Y.l m) (15 m) (E:;) 1 1  (68m) 

R 
Y 

'Ir 

1.4 
.____ 

2.4 
? 11 
3. 7 
6.0 
5.8 
S.6  

..-.. 

.z 
k n  

c 
" 0  3 2  .- 
-- 

314 
3rJR 
302 
277 
276 
2511 
285 
?9.1 

_._._ 

Seattle, 
Wash. 
(14m) 

Spokane, Washing- 
Wash. ton, D. C .  
(603m) 1 1  (lorn) 

5 
8 
.- - 

0.9 
4.7 

7.6 
8.7 

8.z 5. 4 

9.6 
.._._ 

" -  
1 . 1  

- 

---- 

1 . 4  13 1 .2  122 
5 . 7  91 0 . Y  177 
b . ?  3 . 1  23s 

9.3 31Y , .O 261 
L0.i 317 9.6 2 i 0  
9.4 322 11.2 271 

8.1 J,l 2.1 242 

. -. . . . . . . . -. . - . - - -. . 
...... __... 

- ~ -- 

_ ~ _ _  
.B ,R .B 
s ; :  

f i 3 f n  

a .- .2 

.b 

---- 

175 2.4 279 
.___.. _ _ _ _ _  31.5 
__._.. __... 334 
170 2.9 333 
l!42 1.9 319 
228 2.4 312 
2.51 3 .3  31q 
239 5.2 315 
263 5.9 306 

Y 

3 

0.4 
1.4 
3 .3  
3.7 
4.0 

2.2 I .  I 

6 . 2  7.1 

.z d .- 
U O 0 0  

2 E O  E 
--_- 
0.6 94 2 . 7  319 
3.9 107 6.0 305 

3 . 8  106 1.4 183 
4. 2 73 0.3 225 
5. I 163 1.0 235 
5. I1 60 1.0 253 
.__. 25s 1.6 200 

2, 6 io+ 3. i 236 

. . -. - -. . . . . - - . - - - -. 

o O " o O u " ~ ~  E ?  E ?  .B % , ? ~ s A s ~ + $ P  
_-____-- _-- 

0 0 

42 0.7 162 1.1 120 0.9 301 n. 7 
117 1.1 159 1.3  ____...___. 293 4.7 
2 i 3  2.9 15i  1.0 213 2.2 291 6 . 5  
2759 4.0 215 3 .2  242 3.7 s a  8.0 
9 6  5.1 228 1.6 247 3 . 4  28.1 9.6 
231 6.7 243 2.8 24s 4.3 274 6.8 
282 5 .6  2.54 2.6 251 5. 3 270 9. 3 
300 9.4 _ _ _ _ _ _  _ _ _ _ _  249 i . 1  234 9.1 

._____ ____. ____.. ____. 244 8.2 ------ - - - - -  

Surface _ _ _ _ _  
50n .._______. 
1 . ~ 0 0  _______. 
1.500 _ _ _ _ _ _ _ _  
?.ouo ..______ 
2,5011 .._____. 
3.000 __._____ 
4.000 ....____ 
5.000 ..______ 

--I--- 

294 1.2 247 0.9 175 
283 4 . 2  s 2.6 182 
291 6 . -  320 4.2 215 
271 7.0 b13 3.7 237 
275 9.4 3111 4.0 253 
274 11. 1 297 3.8 267 
273 s.5 299 5.1 272 

..-... _ _ _ _ _  272 7.2 256 
__..__ __.__ 26'2 10.1 291 

1 Navy stations. 

1.3 
5.1 
9.9 
7.6 
1.8.7 

6 .6  

6 . 6  

6 . 7  

8.0 

_ _ _ _ -  

l i 7  0.5 53 
220 1. 4 70 
251 3 .6  77 
269 5 . 5  79 
291 6.5 94 

2Y6 6.8  61 
300 7.4 57 

300 13.4 64 
....__ .____ 

4 . 2  
6.9 
7.6 
6. 1 
4.0 
1.9 
1.1 
1.3 
. _ _  -. 

_ - _ ~  
94 1.6 212 

114 3 . A  2.29 
124 2. 2 2.V 
lS6 I .  7 261; 
1Y9 0.9 276 
249 2. 6 2 2  
2.31 3.5 276 
?S6 7.3 2!li 

. . -. . . - - -. . - . . . 
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Direction 

TABLE 3.-Mazimum free-air wind velocities (meters per second) for different sections of the United States based on pilot-balloon observations 
during April 1998 

- - V .  
a 
d d 
.- as' 
a a- 

Albany _ _ _ _ _ _ _ _ _ _ _ _ _  
Nashville _ _ _ _ _ _ _ _ _ _ _  
Charleston _ _ _ _ _ _ _ _ _ _  
Gault Ste. Marie---- 
Indianapolis _ _ _ _ _ _ _ _  
Vioksburg _ _ _ _ _ _ _ _ _ _ _  
Spokane _ _ _ _ _ _ _ _ _ _ _ _  
Rock Springs _ _ _ _ _ _ _  
Albuquerque _ _ _ _ _ _ _ _  

II Surface to 2,500 meters (m. 8.1.) ( 1  Between 2,500 and 5,000 meters (m. s. 1.) 

40.8 
44.6 
42.0 
43.7 
42.0 
33.6 
37.6 
56.0 
61. 7 

Above 5,000 meters (m. s. 1.) 

Northeast 1 ________. 
East-Central 2 _ _ _ _ _ _  
Southeast I _ _ _ _ _ _ _ _ _  
North-Central '----- 
CentraP _ _ _ _ _ _ _ _ _ _ _ _  
South-dentral E----- 
Northwest 7 _ _ _ _ _ _ _ _ _  
West-Central I _ _ _ _ _ _  
Southwest 0 _ _ _ _ _ _ _ _ _  

h 

& 

.- ea Direction 

Y a 
42.9 
36.0 
36.0 
35.3 
36.3 
39.0 
26.2 
46.6 
32.1 

SW _ _ _ _ _ _ _  
NW _ _ _ _ _ _ _  
8 _ _ _ _ _ _ _ _ _ _  
WNW---- 
WNW.--- 
WNW--.- 
W _ _ _ _ _ _ _ _ _  
S _ _ _ _ _ _ _ _ _ _  
W _ _ _ _ _ _ _ _ _  

-I 11-1- I-I- 
1,740 
1,410 
1,580 

930 
1,510 

900 
2.310 
2,360 
2,3iO 

10 3 

18 8 

8 
20 
3 

25 
15 

WNW---- 
w s w - - - - .  
W _ _ _ _ _ _ _ _ _  
W _ _ _ _ _ _ _ _ _  
NW .______ 
WNW---. 
N W  _ _ _ _ _ _ _  
NNW.--.- 
NNW.-.-- 

Pittsburgh _ _ _ _ _ _ _ _ _ _  
Richmond - - - - - - - - - 1 Tampa _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bismark- - - _ _ _ _ _ _ _ _ _  
Chicago _______._____ 
Houston. _ _ _ _ _ _ _ _ _  ~ 

Spokane- - _ _ _ _ _ _  _ _  
Rock Springj _ _ _ _ _ _ _  
El Paso _ _ _ _ _ _ _ _ _ _ _ _ _  

7,680 
5,500 
6.240 
6,590 
8,550 
5,890 
8,420 
8,780 
8,880 

44.0 
34.2 
38.4 
40.6 
36.0 
39.6 
33. Y 
43.4 
41.6 

Bay Springs, Miss _-_____._____ 
Collins, Miss .__________________ 
Columbia, hfiss __________._____ 
Dlo. Miss _.____________________ 
Edinburg, Miss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Enter rise, Miss _______._______ 
Frankhton, La _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hattiesburg, Miss .___._________ 
Hickory, Miss. ______________._ 

12.63 Jackson. Miss ._._______________ 10.13 
12. i 2  Leakesville, Miss _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.44 
9.93 Meridian, Miss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  16.44 

15.06 Merrill. hliss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5.10 
9.00 Monticello, Miss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  14.21 

16.98 Pearl River, La ._._____________ 3.92 
6.30 Pelahatchee, 'Mi= ._____________ 0.56 
7.06 Philadelphia. RIiss _____._______ 10.20 

18.08 Shubuta. Miss __________...____ 18.70 

- 

0 
Y 

a* - 
7 
1 
4 
6 

22 
3 
ti 
6 
6 
- 

Station 

Albany. 
Nashville. 
Charleston. 
Sault Ste. Marie. 
Moline. 
Amarillo. 
Pendleton. 
Modens. 
Las Vegas. 

1 Maine Vermont New Hampshire Massachusetts, Rhode Island, Connecticut, New 

3 Dhaware, Mabland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 

6 MississippL Arkansas, Louisiana, Oklahoma, Terss (except El  Paso), and western 
7 Montana Idaho Washington and Oregon. 
8 Wyornini, Co!o;ado, Utah, ndrthern Nevada, and northern California. 

York Ne& Jersey Pennsylvania, and northern Ohio. 

Tennsssee. and North Carolina. 
South Carolina, Georgia, Florida, and Alabama. 
Michigan, Wisconsin, Alinnesota, North Dakota, and Gouth Dakota. 

Tennessee. 

Southern California, southern Nevada, Arizona, New Mexico. and extreme west 
Texas. 

8 Indiana, Illinois, Iowa, Nebraska, Kansas, and Mwsouri. 

RIVERS AND FLOODS 
[River and Flood Division, MERRILL BERNARD In charge] 

By BENNETT SWENSON 

Following a relat'ively wet March in most sections of the 
country from the Appalachians westward, scattered sec- 
tions received escessive rainfall during April. The heav- 
iest amounts occurred in the central portions of Missis- 
sippi, Alabama, and Georgia, over the middle Missouri 
and upper Mississippi Basins, and in portions of Texas 
and Louisiana. 

Moderately heavy rains over portions of the Missis- 
sippi-Alabama-Georgia area on April 1-2, were followed 
by heavy rains on April 6-8. The excessive rainfall re- 
sulted in severe floods, particularly in the Alabama, Tom- 
bigbee, Pascagoula, ancl Pearl River systems. 

The official in charge, Montgomery, Ala., reports on 
the flood in the Alabama River as follows: 

On the morning of April 7 moderate rains were reported in the 
upper watersheds and moderately heavy to  heavy rains below 
Gadsden, Ala., to Montgomery. 

Very little rain fell during the day of the 7th, but during the night 
and on the morning of the Sth, very heavy downpours occurred. 
The averages for 2 days were approximately 5.00 inches, fairly 
evenly distributed in the drainage basin above Gadsden, and 7.90 
below, with the mean of all stations equal t o  6.59 inches. Several 
stations in the only really flashy portion of the Coosa River basin 
reported torrential rainfall, 11.79 inches at Clanton; 9.65 at Leeds; 
and 9.37 a t  Goodwater. Also reported were S.Sl inches at Union 
Springs and 12.G9 a t  Selma. 

Critical situations had developed over night at Rome, Ga., and 
Wetumpka, Ala , with 7 a. m. stages on the 8th of 25.0 feet at Rome 
and 53.7 feet at Wetunipka. It is believed that the operation, by 
the Alabama Power Co., of its dams reduced somewhat the crest at 
Montgomery. 

Due either to a change in channel conditions or to unusual be- 
havior of backwater, the crest discharge of approxiniately 210,000 
second-feet at Montgomery gave only a 5d.2-foot stage in this 
flood against 56.9 for identically the same peak discharge in the 
1929 flood. 

Heavy rainfall occurred over the Black Warrior and 
Tombigbee River basins a t  several periods during the 
latter half of March and the first 2 days of April and was 
followed by unusually heavy rains on April 6-9. The rain- 
fall in the latter period ranged from 5 inches in Black 
Warrior basin to 13 inches or more in the Tombigbee 
watershed south of Demopolis, Ala. 

The  Black Warrior reached a stage of 63.0 feet a t  Tus- 
caloosa, Ala., on April 8. The Tombigbee River crested 
a t  all of the locks south of Demopolis 4 days before it 

crested a t  Demopolis. This is not the usual procedure 8s 
floods to the south of Demopolis, in large rises, come from 
the Black Warrior and Little Tombigbee Rivers through 
Demopolis. At  locks 1 ancl 2 the escessive rainfall caused 
stages that  were unprecedented for rainfall in the lower 
Tombigbee. 

The following report on the floocls in the Pascagoula 
and Pearl Rivers was prepared by the official in charge, 
Meridian, Miss.: 

Heavy rains were reported a t  intervals over the entire Meridian 
district during the latter part of March. Pearl River was above 
the flood stage a t  Jackson, Miss., and Pearl River, La., at the begin- 
ning of April. Heavy rains were again reported over most of the 
district on April 1 and 2, again during the Gth to 8th, and a period 
of moderate to heavy rains from the 17th to the 20th. The rains 
were more or less spotted as shown by the following table of monthly 
amounts of rainfall for April a t  the various river and rainfall 
stations: 

Rainfall 
(Inches) Station 1 1 1 station 

The total monthly precipitation at Meridian for April, 16.44 
inches, was 11.66 inches above the normal. It is the greatest 
amount of precipitation for April in some 50 years of record and 
has been equalled or exceeded twice, namely, 1S.77 inches in Janu- 
ary 1937, and 20.06 inches in June 1900. 

For the period April 6-8, the 24-hour amounts of rainfall, ending 
a t  6:lO a. m., C. S. T., at Hickory, Meridian, and Enterprise, were 
as follows: 

1 9.42 1 8.20 1 10.94 Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __________._ 


